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Q1. 
The density of water is 1.0 g/cm3. If 1.0 kg of water is used to completely fill a 
perfectly spherical container, find the radius of the container. 
 

A) 6.2 cm 
B) 8.5 cm 
C) 3.1 cm 
D) 4.3 cm 
E) 8.9 cm 

Ans: Vୱ୮୦ୣ୰ୣ = 	43 πrଷ 	= mρୌమ୓ = 110ଷ ⇒ r = 0.062	m = 6.2	cm	
 
Q2. 

If the acceleration a (in m/s2) of a car is given by tdtcta 42)( += , where the time t is 
in seconds and c and d are constants. The SI units of c and d are respectively: 
 

A) m/s4; m/s6 

B) m/s2; m/s4 

C) m/s4; m/s2 

D) ms6 ; ms2 

E) ms2 ; m/s6 

Ans: ሾaሿ = 	msଶ = 	 csଶ ⇒ ሾCሿ = 	LTିସ 

	ሾaሿ = 		 LTଶ = dTସ ⇒ 	 ሾdሿ = LTି଺	 
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Q3. 
A ball of mass m is thrown vertically upward with an initial speed vᴼ. A second ball of 
mass 2m is thrown vertically upward with twice the speed of the first ball. Find the 
ratio of the maximum height reached by the first ball to the maximum height reached 
by the second ball. [Ignore air resistance] 

 
A) 1/4 
B) 1/2 
C) 1/3 
D) 1 
E) 2/3 

Ans: v	୤ଶ − v	୭ଶ = −2gY୫ୟ୶ ⇒ 	Y୫ୟ୶ = 	 v	୧ଶ2g  

ሺyଵሻ௠௔௫ሺyଶሻ௠௔௫ = 	 v	ଵ
ଶ2gv	ଶଶ2g = v	ଵଶ4v	ଵଶ = 	14	

 
Q4. 

A ball is thrown vertically upward with an initial speed of 10.0 m/s from the top of a 
building. The building is 50.0 m high above the ground. The time it takes the object to 
reach the ground is: [Ignore air resistance] 

 
A) 4.37 s 
B) 2.04 s 
C) 1.02 s 
D) 3.29 s 
E) 5.77 s 

Ans: 

Y − ଴ܻ = ଴ܸt − 12 gtଶ −50 = 10	t − 4.9tଶ 4.9tଶ − ݐ	10 − 50 = 0 ⇒ t = 4.37	s 
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Q5. 
A car starts from rest and accelerates at a rate of 2.0 m/s2 in a straight line until it 
reaches a speed of 20 m/s. The car then slows down at a constant rate of 4.0 m/s2 until 
it stops. How much time elapses (total time) from start to stop? 

 
A) 15 s 
B) 20 s 
C) 10 s 
D) 25 s 
E) 30 s 

Ans: t୲୭୲ = tଵ + tଶ = 10	s + 5	s = 15	s	v୤ = v଴ + at	 tଵ = 	 v୤aଵ = 202  

tଶ = 	 vaଶ = 204 =  ݏ5

 
Q6. 

The position of a particle as a function of time is given by tttx 32 0.30.4)( −= , where x 
is in meters and t is in seconds. Its average acceleration over the interval from t = 0 to 
t = 2.0 s is: 

 
A) -10 m/s2 

B) -15 m/s2 

C) -4.0 m/s2 

D) -26 m/s2 

E) 15 m/s2 

Ans:   

aሬറୟ୴୥ = ∆vሬറ∆t + tଶ = vሬറሺ2ሻ − vሬറሺ0ሻ2 − 0 = 	−20 − 02 − 0 = 	−10	m/ݏଶ Vሺ2ሻ = 16 − 36 = 	−20	m/s Vሺ0ሻ = 0 
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Q7. 
Figure 1 shows the velocity versus time of a car moving in one dimension. Find the 
car’s average speed over the 15.0 s time interval. 

 
A) 2.87 m/s 
B) 2.23 m/s 
C) 2.53 m/s 
D) 2.00 m/s 
E) 3.02 m/s 

 
Ans: |Area	under	curve| = distance	travelled 

Sୟ୴୥ = 	43	m15 =  ݏ/݉	2.87

 
 
Q8. 

A train starts from city A and first travels to city B, located 175 km away in a 
direction 30.0ᴼ north of east. Next, it travels for 150 km 20.0ᴼ west of north, to city C. 
Finally, the train travels 190 km due west, to city D. Find the displacement of the train 
for the whole trip. 

 
A) 245 km at 21.4ᴼ West of North 
B) 225 km at 59.8ᴼ West of North 
C) 245 km at 14.4ᴼ West of North 
D) 225 km at 21.4ᴼ West of North 
E) 245 km at 31.2ᴼ West of North 

Ans: Aሬሬറ = 175 cos 30	ଓ̂ + 	175 sin 30	ȷ	̂  
 = 151.5	ı̂ + 87.5		ȷ ̂
 Bሬሬറ = 	−51.3	ı̂ + 140.95	ȷ	̂ 
 Cሬറ = 	−190	ı̂ 
 Rሬሬറ = 	Aሬሬറ +	Bሬሬറ +	Cሬറ = 	−89.7	ı̂ + 228.45	ȷ̂	 
 หRሬሬറห = 	ඥሺ89.7ሻଶ + ሺ228.45ሻଶ = 245	km 

 
 
 
 
 
 

Figure 1 

Aሬሬറ Bሬሬറ 
Cሬറ 30° 20° 175 
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Q9. 
If  ,  and , find CBA


×− )2( ? 

 
A)  
B) k̂0.7−  
C)  
D) 0 
E)  

Ans: 2Aሬሬറ − Bሬሬറ = 4ı̂ + 6ȷ̂ − ሺ−3ଓ̂ + 4ȷሻ̂ = 7ଓ̂ + 2ȷ ̂
 ൫2Aሬሬറ − Bሬሬറ൯ × Cሬറ 	= 21	 ෠݇ − 14෠݇ = 7	 ෠݇ 	 

 
Q10. 

Vector jAyiA ˆˆ0.7 −=


 and vector B


 has a magnitude 6.0 units and is perpendicular 

to vector A


and is making a 30ᴼ angle with the positive x axis. If vector B


 is in the 
first quadrant, find Ay  ? 

 
A) 12 units 
B) 9.0 units 
C) 0 
D) 6.0 units 
E) 3.0 units 

Ans: Aሬሬറ = 7ı̂ − A௬ȷ ̂
 Bሬሬറ = 6 cos 30	ı̂ + 6 sin 30 ȷ̂ = 5.19ı̂ + 3.00	ȷ	̂	 
 Aሬሬറ ∙ 	Bሬሬറ = 0 = ሺ7ሻሺ5.19ሻ −  ௬ܣ	3
௬ܣ  = 12	units 
 

 
 
 
 
 
 
 
 
 
 
 
 

jiA ˆ0.3ˆ0.2 +=


jiB ˆ0.4ˆ0.3 +−=


jiC ˆ0.3ˆ0.7 +=


k̂0.7

ji ˆ0.1ˆ0.2 +

ĵ0.6−
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Q11. 
A driver wants to make his car jump over 8 cars parked at 1.5 m below a horizontal ramp as 
shown in Figure 2.  The horizontal distance he must clear without hitting any of the parked 
cars is 22 m. If the initial takeoff angle of the car is 7.0ᴼ above the horizontal ramp, then 
what should be the car’s initial minimum speed so that the driver can land without hitting 
any of the parked cars?  

 
 

 
A) 24 m/s 
B) 40 m/s 
C) 32 m/s 
D) 20 m/s 
E) 28 m/s 

Ans: ∆x	 = 22	m = 	 ሺv଴ cos 7ሻݐ 
ݐ  = 	 22v଴ cos 7 = 22.2v଴ 	 

 ∆y = 	 ሺv଴ sin 7ሻݐ − 12 gtଶ 

 −1.5 = 	v଴ሺ0.12ሻ ൬22.2v଴ ൰ − 4.9	 ൬22.2v଴ ൰ଶ 

 ⇒ v଴ = 24	m/s 
 
 
Q12. 

A particle is in uniform circular motion. Which one of the following statements is 
TRUE? 

 
A) The speed of the particle is constant. 
B) The velocity of the particle is constant. 
C) The radial acceleration of the particle is constant. 
D) The speed and radial acceleration of the particle are constant. 
E) The velocity and radial acceleration of the particle are always opposite in 

direction. 
Ans: A 
 
 
 
 
 
 

Figure 2 
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Q13. 

A particle is in a uniform circular motion in counter clockwise direction starting from 
the positive x-axis. Its  period  of motion is 2.1 s and the magnitude of its radial 
acceleration is 3.0 m/s2. Determine the velocity of the particle when it exactly 
completes 1.5 revolutions. 

 
A) jv ˆ0.1−=  m/s 
B) iv ˆ0.3=  m/s 
C) jv ˆ0.1= m/s 
D) iv ˆ0.3−= m/s 
E) jv ˆ5.1= m/s 

Ans: 

a୰ 	= 3 = vଶr  

 T	 = 2πrv  

 ⇒ |v| = 	2π	ሺ0.335ሻT = 1	m/s 
 ⇒	vሬറ = 	−1.0	ȷ	̂m/s 

 
Q14. 

Snow is falling vertically at a constant speed of 7.0 m/s. At what angle from the 
vertical direction do the snowflakes appear to be falling as viewed by the driver of a 
car travelling on a straight, level road with a speed of 16 m/s? 

 
A) 66ᴼ 
B) 45ᴼ 
C) 13ᴼ 
D) 52ᴼ 
E) 81ᴼ 

Ans: 

θ = tanିଵ ൬167 ൰ 

 ⇒ θ = 66° 
 
 
 
 
 
 
 

y 

xԦܽ
Ԧݒ
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Q15. 
A bullet is fired horizontally from a gun that is 490 m above a horizontal ground. Its 
initial speed is 10.0 m/s (see Figure 3). How long does the bullet remain in air? 
[Ignore air resistance]. 

 
 

A) 10.0 s 
B) 4.90 s 
C) 20.0 s 
D) 1.00 s 
E) 8.00 s 

Ans: 

 
 

 −490 = 	−12	gtଶ 

 ⇒ t = 10	s 
 

 

Figure 3 

Y − Y଴ = 	 v଴t −	12	gtଶ 
0 


